Sequential expression of bone morphogenetic protein, tumor necrosis factor, and their receptors in bone-forming reaction after mouse femoral marrow ablation.
Tumor necrosis factor-alpha (TNF-alpha) is considered a promoter of bone resorption and a suppressor of osteogenesis, whereas bone morphogenetic protein (BMP) is a promoter of bone formation. In the present study, the osteogenic potential of the medullary cavity after bone marrow ablation was evaluated in association with the pattern of BMP, bone morphogenetic protein receptor (BMPR), TNF-alpha, and tumor necrosis factor receptor (TNFR) expression. Immunostaining, in situ hybridization, and TRAP staining were performed following marrow ablation. By day 4, BMP-4 mRNA was detected by in situ hybridization in growing undifferentiated cells and, on day 7, the osteoblastic cells that covered abundant woven bone also showed evidence of BMP-4 expression. BMPR-IA and BMPR-II were immunolocalized from days 4 to 10 after ablation, and became negative on days 21 and 28. At 10 days postablation, osteoclasts were revealed by TRAP staining. TNF-alpha expression disappeared transiently after ablation and then reappeared on day 7, predominantly in osteoblastic cells. On days 7, 10, and 14, immunostaining for TNFR-I was observed in osteoblasts lining the woven bone and later disappeared. No evidence of TNFR-II staining was observed on osteoblastic cells throughout the reaction. From day 14, newly formed bone decreased in quantity and was replaced by hematopoietic cells and, by day 28, the bone marrow had regenerated to its original state. This study suggests that TNF-alpha is produced and secreted by the osteoblast and acts on these cells in an autocrine manner to suppress osteoblastic function. TNF-alpha may also play a role in the recruitment of osteoclasts because TRAP-positive osteoclasts appeared after TNF-alpha expression.